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Ma et al. 



ANTIPERSPIRANT COMPOSITIONS COMPRISING 



MICROEMULSIONS 



Field of the invention 

This invention is related to microemulsions that contain cosmetically active 
ingredients. In a preferred embodiment, this invention is related to antiperspirant 
salt-containing microemulsions that are stable, clear liquids and are easy and 
inexpensive to produce. 



p of the present invention are transparent or translucent, optically isotropic and 
M* thermodynamically stable mixtures of oil and water stabilized by surfactants and 
k q perhaps co-surfactants. The particle size of the dispersed phase of a microemulsion 
is about 100 to about 2000 angstroms, more preferably are about 100 to about 
1000 angstroms. They can form spontaneously or with a little energy. Therefore 
they are simple to prepare and are not process dependent i.e. the order of addition 
of starting materials or speed / type of mixing is not critical to the preparation of the 
microemulsions. It would be desirable to formulate antiperspirant compositions 
using microemulsions because microemulsions are easy and inexpensive to 
process and can be inherently clear without requiring refractive index matching of 
the aqueous and non-aqueous phases. 




Background of the Invention 



The microemulsions of the present invention contain water. Microemulsions 



1 



99-0080-P-HC 



Microemulsions have attracted considerable technological and scientific 
interest. Water-in-oil (w/o) microemulsions containing water, an ionic surfactant, a 
cosurfactant and oil are the most investigated. They generally require high levels of 
surfactant and cosurfactant to solubilize water. The ionic surfactant- containing 
microemulsions usually exhibit stability over a large range of temperature. 'When 
inorganie saltsiare added, the minimum surfactant level to form-water-in-oil^ 
microemulsions will increase. As the hydrocarbon oil chain length increases^the 
solubilization of aqueous phase into the oil phase decreases, while the liquid crystal 
area increases. 



Nonionic surfactant-containing water-in-oil microemulsions require a large 
amount of surfactant as well. Only the surfactant phases (otherwise known as 
{n bicontinuous phases) are found to solubilize a high amount of water and oil with 
O lower levels of surfactant. Unfortunately, nonionic surfactant-containing 
m microemulsions commonly exhibit a small temperature range of stability. 

id 

TO Microemulsions exist in the*following forms: as water-in-oil, oil-in-water or as 

■ w a bicontinuous phase, whicfo«as moted*above, is also called the surfactant phasem 

C3 

£3 t is an object of the present invention to provide antiperspirant compositions, 

* & which contain high levels of antiperspirant salts, cosmetic oilsand surfactants 
\S suitable for application to the axilla. It is also an object of the present invention to 
provide antiperspirant compositions which do not require refractive index matching 
of the aqueous and nonaqueous phases in order to be clear .It is also an object of 
the present invention to provide microemulsion antipersprirant compositions which 
require little energy to manufacture. These and other objects of the present 
invention will become more readily apparent the present application. 

Patents and patent documents, which are cited in connection with the 
disclosed invention, are as follows: 
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DE 196 42 090 A1 discloses cosmetic or dermatologic compositions based 
on microemulsions. 

U.S. Patent 5,162,378 discloses water in oil microemulsions comprising cetyl 
dimethicone copolyol, water, silicone, alcohol, and 5-40% by weight of one or more 
salts. 

U.S. Patent 5,705,562 discloses a method of spontaneously forming a highly 
stable clear microemulsion by combining water, a volatile cyclic methyl siloxane or a 
volatile linear methyl siloxane and a silicone polyether surfactant U.S Patent 
5,707,613 is in the same patent family as the just mentioned patent 

, n wo 94/22420 is concerned with silicone-based skin care products, which are 

C3 applied to the skin as aerosols and form a clear gel on the skin. 

M 

! == 

WO 94/19000 discloses pharmaceutical compositions in the form of a 
microemulsion which comprise and oil, a mixture of high and low HLB surfactants in 

ru 

■ - which the high HLB surfactant comprises an aliphatic, aryl or aliphatic-aryl sulfate or 
^ sulfosuccinate or salt thereof, an aqueous phase and a biologically active agent 

[Z WO 94/08610 discloses pharmaceutical compositions in the form of 

\Q microemulsions which comprise an oil, a mixture of high and low HLB surfactants in 

which the high HLB surfactant comprises a medium-chain fatty acid salt, an 

aqueous phase and a biologically active agent. 



Summary off the Invention 

The invention relates to a composition in the form of a microemulsion 
comprising an antiperspirant salt, a cosmetic oil, and a combination of at least one 
cationic quaternary surfactant and at least one nonionic surfactant 
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D tail d Description of th Inventi n 

The present invention is directed to antiperspirant salt-containing 
microemulsions that are stable and clear liquids, or clear^antiperspirantgels.^ 

Stable clear microemulsions containing cosmetic oils, antiperspirant salt, 
water, quaternary surfactants and nonionic surfactants have been discovered. The 
microemulsions are primarily composed of bicontinous phase but the compositions 
include water-in-oil, oil-in-water, and microemulsion gels (liquid crystals). The 
microemulsions are novel antiperspirant compositions that can be used in different 
m types of applicators such as roll-on, sponge, mousse, pad, brush, geJ and aerosol or 

p non-aerosol spray applicators. 

M 

m 

f 7i The rnicroemulsions^disciDvered in this inventioncontain*inorganic salts such 

fg as antiperspirant salts and cosmetic oils and the solubilization^ highelevelsiof both 

fit 

^ oil and aqueous solutiom*of salts is achieved^by^incorporating«eombinationsiof a * 

H quaternary ammonium surfactant and*a*nonionic«surfactant*v 

Q 

a 

^ More specifically; the- invention* relates*to a- composition^n the<fornrvof*a 

\fl microemulsion comprisingHan^antipePspirant'salti^cosmetic oilsjtand-a^combination*of 
at least one cationic quaternary surfactant and at least one nonionic surfactant 

The invention also relates to a method for controlling or preventing underarm 
perspiration and matador, which comprises applying to the underarm area a 
composition according to the invention. 

The characteristics of the microemulsions of this invention include: 

• The microemulsidns^exhibit stability over a relatively large range of temperature. 

• The viscosity ranges from a thick gel to a low -viscosity sprayable liquid. 
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• The types of the microemulsions formed are dependent on the ratio of aqueous 
phase to the nonionic surfactant(s) and oil. When the percentage of the salt 
solution containing quaternary surfactant increases, the microemulsion changes 
from water-in-oil to oiNn-water type, and a bicontinuous microemulsion phase 
will form in-between. 

• The microemulsions contain a high level of inorganic salts. 

• The microemulsions contain a quaternary surfactant and a nonionic surfactant. 

• The microemulsions contain cosmetically acceptable oils. 

• A method for controlling or preventing underarm perspiration and malodor, 
which can be applied to the underarm area. 

• The application of the microemulsions can be accomplished by using various 
product dispensers. 

ffi 
(3 

*f 

in As used herein % means weight percent unless otherwise specified. 

iz ! 

P As used herein the term cationic surfactant means quaternary ammonium 

fu 



salt. 



Q The starting materials set forth herein are either known or can be prepared 

k q according to known methods. The compositions of the invention can be made by 



known methods or by methods that are analogous to known methods. 

As used herein, microemulsions mean stable clear microemulsions containing 
cosmetic oil; antiperspirant salts, water and surfactants. The microemulsions 
described herein are primarily composed of bicontinous phase but the compositions 
can include water-in-oil microemulsions. The compositions of the invention can also 
comprise a liquid crystal (that is, a microemulsion gel). More specifically, the 
compositions of the invention are selected from the group consisting of a 
microemulsion, a liquid crystal (that is, microemulsion gel), or a mixture of a 
microemulsion and a liquid crystal. The compositions of the invention comprise an 
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antiperspirant salt, a cosmetic oil, and a combination of at least one cationic 
quaternary surfactant and at least one nonionic surfactant. 

The compositions of the invention are novel antiperspirant compositions that 
can be used in different types of applicators such*as roll-on, sponge, npousse^pad, 
brush, gel and aerosol or non-aerosol spray applicators. 

All of the microemulsion compositions described contain antiperspirant salts 
are clear and stable over a larger temperature range from room temperature to 
45°C-50°C. The viscosity of some of the water-in-oil microemulsions are less than 
10cst, therefore they are spray-able. 

The invention relates to a composition in the form of a microemulsion 
comprising an antiperspirant salt cosmetic oils, and a combination of at least one 
cationic quaternary surfactant and at least one nonionic surfactant 

A description of the ingredients* included*in the compositions of4he«invention 
now follows. 

Antiperspirant Salts* * 

Antiperspirant salts contained in these microemulsions include, but are not 
limited to, aluminum chlorohydrate, aluminum dichlorohydrate, aluminum 
sesquichlorohydrate, aluminum chlorohydrex propylene glycol complex, aluminum 
dichlorohydrex propylene glycol complex, aluminum sesquichlorohydrex propylene 
glycol complex, aluminum chlorohydrex polyethylene glycol complex, aluminum 
dichlorohydrex polyethylene glycol complex, aluminum sesquichlorohydrex 
polyethylene glycol complex, aluminum zirconium trichlorohydrate, aluminum 
zirconium tetrachlorohydrate, aluminum zirconium pentachlorohydrate, aluminum 
zirconium octachlorohydrate, aluminum zirconium trichlorohydrex glycine complex, 
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aluminum zirconium t trachlorohydrex glycine complex, aluminum zirconium 
pentachlorohydrex glycine complex, aluminum zirconium octachlorohydrex glycine 
complex, aluminum chloride or buffered aluminum sulfate. 

Antiperspirant actives for use herein are often selected from astringent active 
salts, including in particular aluminum, zirconium and mixed aluminum/zirconium 
salts, including both inorganic salts, salts with organic anions and complexes. 
Preferred astringent salts include aluminum, zirconium and aluminum/zirconium 
halides and halohydrate salts, such as chlorohydrates. 

Aluminum halohydrates are usually defined by the general formula Afe (OH) 
x Q y or a hydrate thereof in which Q represents chlorine, bromine or iodine, x is 
variable from 2 to 5 and x+y=6 . The level of hydration is variable for example 
□ wherein there are up to about 6 or higher water molecules. 

in 

M Zirconium actives can usually be represented by the empirical general 

iu formula: ZrO (OH) 2n-nzB z or a hydrate thereof in which z is a variable in the range of 
[° from 0.9 to 2.0 so that the value 2n-nz is zero or positive, n is the valence of B, and 
H B is selected from the group consisting of chloride, other halide, sulphamate, sulfate 
q and mixtures thereof. Possible hydration to a variable extent is represented by 
J* wH 2 0. Preferable is that B represents chloride and the variable z lies in the range 
%q from 1 .5 to 1 .87. In practice, such z/rconium salts are usually not employed by 
themselves, but as a component of a combined aluminum and zirconium-based 
antiperspirant. The level of hydration is variable for example wherein there are up to 
about 6 or higher water molecules. 

The above aluminum and zirconium salts may have coordinated and/or 
bound water in various quantities and/or may be present as polymeric species, 
mixtures or complexes. In particular, zirconium hydroxy salts often represent a 
range of salts having various amounts of the hydroxy group. Zirconium aluminum 
chlorohydrate may be particularly preferred. 
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Antiperspirant complexes based on the above-mentioned astringent 
aluminum and/or zirconium salts can be employed. The complex often employs a 
compound with a carboxylate group, and advantageously this is an amino acid. 
Examples of suitable amino acids include dl-tryptophan, dl-p-phenylalanine, dl- 
valine, dl-methionine,and p-alanine^and preferably glycine? which has^the formula 
CH 2 (NH 2 ) COOK 



Complexes of a combination of aluminum halohydrates and zirconium 
chlorohydrates with or without with amino acids such as glycine can be employed in 
this invention. Certain of those Al/Zr-glycine complexes are commonly called ZAG 
in the literature. Aluminum-Zirconium actives or ZAG actives generally contain 
aluminum, zirconium and chloride with an Al/Zr ratio in a range from 2 to 1 0, 
q especially 2 to 6, an AI/CI ratio from 2.1 to 0.9. ZAG actives also contain a variable 
y=i amount of glycine. In certain conditions, salts with an Al/Zr ratio greater than 2 (also 
• ?j known as low-zirconium actives) may be preferred* Actives <©fthese*preferred.types 
CO are available*from*Westwood, from Summit and from^Rehesis^> 

ru 

s 

p Other antiperspirant-salt*actives that may be utilized«indude*astringenfc- 

□ titanium salts, for example those<describe in GB 2299S06A. 

r- 

*Q The proportion of solid^antiperspirant saltan a compositioninonTially*inelude&~ 

the weight of any water of hydration and any complexing agent that may also be 
present in the solid active. However, when the salt is in solution, its weight excludes 
any water present. 

The antiperspirant active will often provide from 1 to 60% by weight of the 
aqueous phase, particularly from 10% to 60% of the aqueous phase. The final 
content of the salts in the formulations can range from 0.1% to 40% but 5-35% is 
preferred. 
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Other Aqu ousPhas Ingr di nts 

In addition to aluminum salts, the microemulsions, discovered in this 
invention, could solubilize aqueous solutions of monovalent, divalent and trivalent 
salts. The salts include sodium chloride, sodium sulfate, calcium chloride, calcium 
sulfate, magnesium chloride, aluminum sodium lactate, and mixtures thereof. 

Other ingredients which can be dissolved in the aqueous phase include 
buffers, glycols, sugars, cyclodextrins, preservatives, antimicrobials, fragrances, 
chelating agents, amino acids, antimicrobials, anticholinergics, water-soluble 
polymers etc. 

m 

Q 

\t Water Content 

in 



U ^ 

#g The antiperspirant salts or other aqueous phase ingredients can be dissolved 

^ y into water first and then combined with the non-aqueous phase. Water content in 

M« the final formulations can range from 1% to 60%, 5% to 30% is preferred and 10% 

g to 25% is the most preferred. 

Oil Phase 

The oil phase of the compositions of the invention can contain cosmetic oils 
such as esters, ethers, long chain alcohols or ethoxylated alcohols, hydrocarbons, 
fatty adds, monoglycerides, diglycerides or triglycerides, fragrances, volatile or non- 
volatile silicone fluids. Cholesterol and some other lipids can be incorporated with 
the oil phase to act as emollients. The oil phase concentration can range from 0% 
to 95%, but 20% to 60% is preferred. 
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Silicone fluids that may be included in compositions of the invention include 
volatile and non-volatile silicone fluids such as cyclomethicone and dimethicone. 

Non-volatile silicones such as phenyl tris(trimethylsiloxy)silane can be 
included in compositions of the invention. 

Silicone elastomers such as DC 9040, for DC 9010 by Dow Corning or GE 
SFE 839 by General Electric, can be included in the compositions of the invention. 

Esters selected from the group consisting of cetyl octanoate, C12 -15 alcohol 
benzoate, isostearyl benzoate, diisopropyl adipate, isopropyl palmitate, isopropyl 
myristate and mixtures thereof may be included in the compositions of the invention. 

cn 

C3 Hydrocarbon oils such as aliphatic hydrocarbons (Permethyl 102A, Permethyl 

fi 101); hydrogenated polybutenes; hydrogenated polydecenes (Silkflo); 

SJ dioctylcyclohexane; mineral oil, cyclohexane and mixtures thereof may-be 

Iq included in the compositions of the invention. 

fU 

s 

f= Surfactants 



\B Quaternary Ammonium Surfactants 

Combinations of a cationic, quaternary ammonium surfactant(s) and a 
nonionic surfactant are employed in the compositions of the invention. 

The quaternary surfactant in this invention is essential, without which the 
formulation will be either extremely sensitive to temperature or a microemulsion will 
not form. The preferred cationic surfactants employed in compositions of the 
invention are alkylamidopropyl alkyldimonium quaternaries. 
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The preferred cationic quaternary surfactants have the following structure: 



O (CHaXCHa 
II I + 

R-C-NH (CH 2 ) n -N-(CH 2 ) v CH 3 A* 

I 

(CH 2 ) 2 CH 3 
wherein n is one to six. 

x is zero to three 

y is zero to three 

z is zero to three 

with the proviso that x+y+z < 6 

A" is any physiologically acceptable counter ion which does not adversely affect the 
Cf? composition, and more specifically A' can be selected from the group consisting of 
° chloride, bromide, ethosulfate, methyl sulfate, lactate, acetate, nitrate or sulfate. 

in 

|y where R is a ricinoleic derivative: 

ru 

■ CH 3 (CHa) 5 CH(OH) CH 2 -CH=CH- (CH 2 ) 7 -; 

p or mixtures thereof. 

t3 

*0 Obviously variations on this structure, known to the art, can also be 

incorporated into the embodiment of this invention. The variations on surfactant 
structure should exhibit solubility in the aqueous antiperspirant salt solution. If the 
above mentioned solubility is maintained then variations in the quaternary 
ammonium salts can include but are not limited to, increasing or decreasing the alkyl 
chain length, changing the position or removal of the hydroxyl group, changing the 
position or removing completely the double bond or combinations thereof. 
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The most preferred quaternary surfactant is ricinoleamidopropyl 
ethyldimonium ethosulfate a compound according to the formula above wherein 
n=3, x=1 , y=0, z=0, A" = ethosutfate and 

R = CH 3 (CH 2 ) 5 CH(OH) CH 2 -CH=CH-(CH 2 ) r . 

The«suifactantydescribed»just above is aIso*known*under«the*following tuade^ 
names^as Scirfactol ^^from^GasChem Inc., Lipoquat^R^from^yposefremicalstor 
Mackernium DC-159 from Mclntyre Chemical. Preferably the quaternary surfactant 
is supplied in a concentrated form (>90% active) with a low free amine content. This 
form is readily miscible with the aqueous antiperspirant-saft solution. 

The quaternary surfactants) in the compositions of the invention range from 
0.1% to 30%, where 5% to 15% is preferred. 

m 
a 

K 4 Nonionic Surfactants 

u 

£0 

^ y The nonionic^surfactanfeor eo-surfactants employed in thecompositions of - 

the invention can^be polyethoxylated alcohol ethers or esters, polyglycerol monoor 
q di-esters, glyceryl esters or branched guerbet ethoxylates or alcohols? 9J long qhain 
N carboxylic acids^or combinations thereof. These compounds have a hydrophilic^^ 
\Q lipophilic balance of between about 2 to about 15 and preferably 4ess4han about 
12. Non-limiting examples are polyglycerol-3 diisostearate; glycerol oleate; poly 
glycerol-2 monoisostearate; polyglycerol -2 diisostearate, glyceryl isostearate. The 
most preferred ones are polyglyceryl-3 diisosterate, glyceryl isosterate and glycerol 
oleate or combinations thereof. 

The ratio of cationic surfactant to aqueous phase containing antiperspirant 
salt ranges from 30/70 to 10/90, the ratio from 20/80 to 12/88 is preferred. The ratio 
of aqueous phase^ including salts! water and cationic surfactant to nonionic 
surfactant is 90/10 to 70/30, and the ration from 90/10 to 80/20 is preferred. 
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Formulation Examples 



The following samples are stable for one month at room temperature. The 
particle size or domain length of these compositions are between about 150 to 
about 600 angstroms. All samples are clear. Some samples exhibit streaming 
birefringence. Some samples exhibit birefringence. The viscosity of these samples 
range from a thin liquid to a gel. These microemulsions are primarily composed of 
bicontmous phase but the compositions include water-in-oil, and microemulsion gels 
(liquid crystals). 



a 



CO 

ru 

E 

€3 
f= 
v3 
v3 



The following formulation examples are illustrative of the invention. 

The following is a general formula for an antiperspirant microemulsion of the 
present invention. 
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General Formulation Example: 



Components 


Example components 


Range 


Preferred 
range 


Oil Phaser- 


Aliphatic Hy^rdMrt^oiWGO-IO 0 /^ 
Volatile Silicone 10-90% 


0-959/cT 


20.60% 


Aqueous 
Phase* 


Water 


Deionized Water 


1-60% 


5-30% 


Antiperspirant 
-Salt 


ACH or AZG or other salts 


0.1-40% 


5-35% 


Non-ionic surfactant 


Polyglycerol-3 diisosterate 


0.2 to 30% 


4- 15% 
most preferred 

5- 10% 


Cationic Quaternary 
Ammonium Surfactant 


Kicinoleamidopropyl ethyl 
dimonium ethosulfate 


0.1-30% 


5-15% 



iS' 

a 
m 

S.l 

w 
m 
ru 

5 

a 

vB 



*Cosmetie*additives«or other optional»ingre,dientS'canibe a added»to-eitherpphase 
as required**. 
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o 

in 

M 
W 
CS 
fU 

s 

M 
C3 
C3 
M 
\0 



Generalized manufacturing procedure: 

1. Weigh all the oil phase components into a suitable vessel and mix until 
homogenous. Heat may be used to expedite dispersion of components solid at 
room temperature. 

2. The aqueous phase is prepared by mixing the quaternary ammonium surfactant 
with the antiperspirant salt solution. 

3. Add the oil and water phases together and mix until a clear, homogenous 
dispersion is formed. 

4. The microemulsion formulation is transferred into a suitable dispenser or 
applicator. 
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The following examples more fully illustrate embodiments of this invention, all 
percentages being by weight unless otherwise noted. The following specific 
examples, which are compositions of the invention, were made. 

Compositions were prepared according to the following procedure: 

1 . Mix the cationic surfactant with the antiperspirant salt solution 

2. Mix the nonionic surfactant with the oil mixture, then add the two mixtures 
together and mix well. 

3. Heat may be applied to better dissolve solid nonionic surfactants, which are 
solid such as glyceryl oleate, in the oil phase prior to mixing the aqueous and 
non-aqueous phases. 
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O 

in 

M 

w 
cs 
ru 



u 





Prisorine 3700 
% 


Cationic 
** 

% 


Aluminum 
Zirconium 
tetra 
% 


Water% 


DC245 

% 


HC* 

% 




1 


i 10.03 


5.98 


13.65 


20.32 


15.04 


35.09 




2 


8.99 


4.66 


10.57 


15.85 


17.98 


41.95 




3 


7.02 


3.45 


7.82 


11.73 


20.99 


48 98 




4 


3.97 


1.73 


3.93 


5.90 


25.34 


59 12 




















5 


Prisorine 3700 

% 


Cationic 
** 


ACH 

/o 


Water 

OA 
/O 


DC245 

0/ 

/o 


HC 

* 

/o 




6 


9.97 




19 2 


1Q 2 

1 57. mw. 


1^ 4A 


A1 40 




7 


2.99 


1 02 


2 RQ 


2 QO 


97 OR 


A^ AA 






















% 


** 

% 


Aluminum 
Zirconium 
tetra % 


vvaier 

/o 


/o 


riLr 
* 

% 




8 


14.24 


11.71 


22.09 


33.13 


5.65 


13.18 




q 


1 I.UQ 


COO 


A A -f J 5 


^:4.ZU 


— TrT'n*> 
IZ.Uz 


Zo.Ut) 




10 


10 02 


7 ftO " 

1 .057 


HZ AA 


22 'i'* 
zz.oo 


A Q vlf5 


Ol .**Z 




11 

1 1 


Q G6 


0.570 


A*f 


4o"7JT" 

1 57./ O 


1 0.UO 


qc no 


Birefringent 


12 


14 <W 


12 2"7 — 


ZO. IO 






lU.4/ 






















Glyceryl oleate 
% 


Cationic 
** 

/o 


ACH 

% 


Water 

% 


DC 245 

% 


HC 
* 

0/ 

/o 




13 


3.99 


12 Q1 

1 41.57 1 


1ft *^7 




2 QQ 

Z.5757 


A 07 

0.57/ 




14 


2 99 


1 ft^ 


i / 


^ -1A 


9*TZK" 


*G ^A 


Diremngent 


15 




7 70 


21 A2 


OA A9 


19 rt^ 


Zo.l 1 






















Prisorine 3700 
% 


Cationic 
** 

% 


Aluminum 
Zirconium 
penta 
% 


Water 

% 


DC245 

% 


HC 

* 

% 




16 


16.64 


8.67 


23.2 


34.8 


5.01 


11.68 


Birefringent 


17 


14.12 


6.04 


16.17 


24.25 


11.83 


27.60 


Birefringent 


18 


7.46 


4.87 


16.30 


16.29 


16.52 


38.56 
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m 

C3 

m 

s._i 
W 

m 
ru 

s 

M 
S3 

Q 
t* 

%S 
^0 





Glyceryl 
isostearate 

% 


Cationic 

** 

% 


Aluminum 
Zirconium 
penta 
% 


Water 

% 


DC 245 
% 


HC 

* 

% 




19 


11.02 


11.09 


25.15 


37.72 


4.51 


10.52 


Birefringent 


20 


10.02 


8.99 


20 37 


30 55 " 


9 02 


01 0*i 


□ ilclllll^cill 


21 


9.03 


7 64 


17 32 


25 SS 


12 Of) 


28 01 


dii o mi iy ci ii 


22 


7.97 


ft 3 2 ■** 


14 32 


01 47; 


14 Oft » 


^4&0% • 




23 


6.02 


" 3 60 

w. w 


ft A** 


12 20 


^ 1 ,Uu • 


4Q7(H^ r 

tSJtvJrl 






\j I y owi y i 

isostearate 

% 


wallUI ML* 
** 

% . 


Aluminum 
Zirconium 
penta 


vvdlci 

/o 


94^ 


no 
* 




24 


6.02 


4.434 


7.62 


11.72 


21.00 


48.0+ 




25 


8 52 




24 Cl\ 


OO.UD 


U.OO 


H 0 4^ " 




26 


i7-\JVJ 


O. f 1 


ft 70 " 


J0.40 


lo.uo 


"40 Aft' "" 




26 


*T.UO 


A H4 


U.ZO 


— A ^fl — 


Zo.OO 


Ac 1 fi 
DD.lO 






57. f *f 


"7TZR 

U.*»D 


a in 

U.OI 


— a m — 
l.Zi 


ZO.OO 


— A1 AK ' 






vjiyceryi 

loUolcdl ale 
% 


oauonic 
** 

% 


A h i mi n rim 

Zirconium 
penta 
% 


water 

OA 

/o 


UO 24 o 

0/ 

/o 


* 

% 




28 


11.47 


11.80 


26.76 


40.13 


2.95 


6.88 


Birefringent 


OQ 


i i .i i 


A A " AT* 


OC A A 


JSM" >fK — 

v 37-*65^ - 




An ttC 
10.-55 ^ 






•in o^ 


A 7>4 




22.93 


474TTA ■ 

13.50 


31:51 






0 *i4 

57. O** 


A "/TV A -~ ? 


1 ot/o 




1 5.02 


3O?W0 v 




o^ 


I I .JO 


1 1 ;8i £ 


.UU , 


40:51. 


2.rb h 








vsiyceryi 

lo Uolc aid » 
% 


oatjonic i* 
** 

%** 


Aluminum 

Zirconium 
penta * 
% 


*^ waters 

o/ 
/o 


DO 245- 
To 


oilkotlo" 

ODD-IMr ' 




33 


7.45. 


16:0 S 9W 


30.34* 


544.68- 


0743^ 


"o:T8^ 


Birefriingent 


34 


1 Z..OO * c 


1 | .OO'*' 




i 00.09 


A fr~ftg - 
lo.oo . 


— e ^ 

o.yo-. 


Bifeffiihgent 




19 Aft 


1 J .0^ • 


"00 47^ 


— WTF 

OO./l 


— A1 ggyf 






36 


12 0*5, 




1 / .*H3* 


, Oft^HQ^a 

* zoi«ia7^ 


^ 04^^' 


IU.O'1 " 




37 




7 7ft 


l*t.O / 


ni 


on OQ 

O 1 .zo 


I o.oo 






■ f lOUl II IC? O f Uu 


vyduunic 
** 


Aluminum 
Zirconium 
penta 
% 


\A/otor 

vvaier 

/o 


nr^ 04*? 

/o 


OlIKTiO 
ODD- IMP 
/O 




38 


10.67 


11.19 


25.36 


38.05 


10.31 


4.42 


Birefringent 


39 


14.01 


9.89 


22.41 


33.61 


14.06 


6.03 




40 


4.93 


2.22 


5.03 


7.55 


56.20 


24.08 




41 


13.98 


6.90 


15.64 


23.45 


28.02 


12.01 




42 


11.51 


5.77 


13.08 


19.62 


35.02 


15.01 




43 


9.51 


4.58 _ 


10.37 


15.56 


41.99 


.1800 




44 


7.98" 


3.32 


7T52* 


11.28 


48.93 


20.97 
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! Prisorine 3700 

% 


Cationic 
** 

% 


Aluminum 
Zirconium 
penta 

% 


Watpr 

% 


DC 245 

% 


Silkflo 

\J 1 1 r\i i\j 

366-NF 

% 




45 


11.05 


13.48 


25.42 


38.08 


8.34 


3.58 




46 


12.03 


11.91 


22 46 


35 70 




5 97 




47 


11.96 


9.80 


18 49 


27 73 


22 41 




D i rofrj nnont 
DllcMllllLJtrUl 


48 


[ 15.96 


11.22 


21.16 


31.73 


13.95 


5.98 


Birefringent 


49 


14.03 


9.78 


18.44 


14.34 


21.06 


9.03 






fi!\/r>Qn/l niacin 

vjiyceryi oieaie 
/o 


oaiionic 
** 

% 


OA 
/O 


water 

/o 


Vo 


* 

/o 








ft flfi 

0,00 


Q 


17 £ft 
1 / .00 


lo.yo 


07 00 






Prisorine 3700 
% 


Cationic 
** 

/o 


AZG 
tetra 

OA 
TO 


Water 
% 


DC245 
% 


HC 

* 

0/ 

vo 




^ i 




f .OO 




"'W"27 — 


n.oo 


Zo.ol 




52 


9 22 


6 55 


21 7^ 


2ft W 




2^ 7ft 


Direinngeni 


53 


9.73 


7.92 


17.10 


20.89 


13.35 


31.01 


Birefringent 




Isofol 12 alcohol 
ethoxylate/ 
cholesterol 


Cationic 
** 

% 


ACH 

% 


Water 

% 


DC245 

% 


HC 

* 

% 




54 


20.15/0 


8.21 


23.26 


23.26 


7.52 


17.60 


Birefringent 


55 


12.71/2.44 


6.72 


18.85 


18.85 


12.12 


28.32 





* HC means hydrocarbon : Permethyl 102A , listed in the following table 

** Cationic means the cationic surfactant: Ricinoleamidopropyl ethyldimonium 

ethosulphate 
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Raw materials used in preparation of the example compositions of the 
invention are as follows: 





unemicai rjame*v 


Vender 




oyciornetnicone tiar^ 


Dow«Goming * 




wyciomemicone U4 


Dow Corning * 


Silkflo 


Hydrogenated Polydecene 


Lipo Chemical 


Permethyl 102 A 


Aliphatic hydrocarbon 


Permethyl Specialties 


Permethyl 101 


Aliphatic hydrocarbon 


Permethyl Specialties 1 


invent OC-16 


Cetyl octanoate 


Trivent Chemical Company 


Cetiol S 


Dioctyl cyciohexane 


Henkel Corporation 


Peceol Isostearique 


Glyceryl isostearate 


Gattefosse 


Monomuls 90-018 


Glycerol oleate 


Henkel Corporation 


Fancol Polyiso 275 


Hydrogenated 
polyisobutene 


The Fanning Corp. 


Finsolve TN 


C12-C15 alcohol benzoate, 


Firtetex^jA 


Finsolve SB 


Isostearyl benzoate^ 


FirTetex*** 


Prisorine 3700 


Polyglyeerol*=3 
triisostearate,^ 


Uhichema*North -America * 


Prisorine 3792 - 


P6Iyglyeerol-2-diisdstearate* 


* Uni(^ema^North>America^ 


Prisorine 3791 


Polyglycerob2*- 
monoisostearate 


Uriiehema North America 


Glucate DO 


Methyl glycoside dioleate 


Amercol 


Glucate SS 


Methyl glucoside 
sesquistearate 


Amercol 


Estol 3609 


Glycerol tri-2- 
ethylhexanoate 


Unichema North America 


Dow Coming 556 


Phenyl 

tris(trimethylsiloxy)silane 


Dow Coming 
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Trade Name 


Chemical Name 


Vender 


Ceraphyl 230 


Diisopropyl Adipate 


ISP Van Dyklnc 


Mineral oil 


Hydrocarbon 


VVIICO 


Novel II 12-5 Ethoxylate 


Branched Guerbent 
ethoxylate 


conaea vista Company 


Cholesterol 


r"*holoctorol 
vl HJItSolfcJl Ol 


Krta Corporation 


Surfactol Q4 


Ricinoleamidopropyl dimonium 
sulfate 


CasChem 


Westchlor 200 50% 


Aluminum chlorohydrate 


West Wood 


Low zirconium penta 

solution 

40% 


Low zirconium aluminum 
Chlorohydrate 


Reheis 


Westchlor zr 41 45% 


Aluminum Zirconium 
tetrachlorohydrex-glycine 


West Wood 



en 

a 

m 

X . i 

a 
ru 

s 

a 

VP 

\3 



The foregoing description and examples illustrate selected embodiments of 
the present invention. In light thereof, various modifications would be suggested to 
one skilled in the art, all of which are within the spirit and scope of this invention. 
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WHAT IS CLAIMED IS: 



1 . A composition which is selected from the group consisting of a 
microemulsion, a liquid crystal, or a mixture of a microemulsion*and a liquid^erystal 
which comprises an antiperspirant salt* a cosmetic<oilv*and*a oombination A of«aWeast^K 
one cationic quaternary surfactant and at least one nonionic surfactant. ^ 



Us 



2. A composition in accordance with claim 1 wherein said antiperspirant salt is 
selected from the group consisting of aluminum, zirconium and mixed 
aluminum/zirconium salts, 



3. A composition in accordance with claim 1 selected from the group consisting 
SI of aluminum, zircxrniumland^luminiiirTi/zirconium'halides and halohydrate sattst^ 



4. A composition in accordance with claim 1 wherein said antiperspirant sattas 
g of the formula Al 2 (OH) x Q y ,or a hydrate thereof in which Q is chlorine^brqn5ine*or 

iodine, x is from 2 to 5 and*x.+-y=6**> 

5. A composition in accordance with claim 1 wherein said antiperspirant salt is 
of the formula: ZrOfOHJ^Bz or a hydrate thereof in which z is a variable in the 
range of from 0.9 to 2.0 so that the value 2n-nz is zero or positive, n is the valence 
of B, and B is selected from the group consisting of chloride, sulphamate, sulfate 
and mixtures thereof. 
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6. A composition in accordance with claim 5 wherein said preferred 
antiperspirant salt is of the formula: ZrO(OH) 2 . m Cl 2 or a hydrate thereof in which m 
is a non- integer in the range of 1 .5 to 1 .87. 



7. A composition in accordance with claim 1 wherein said antiperspirant salt is 
a, zirconium salt complexed with aluminum salts having coordinated or bound water. 



8. A composition in accordance with claim 1 wherein said antiperspirant salt is 
present in the aqueous phase at from about 1 to about 60%. 



Cn 
£3 

in 
%. i 

W 

ru 

e 

M- 

fee? 
O 

N* 
\0 
l J3 



9. A composition in accordance with claim 8 wherein said antiperspirant salt is 
present in the aqueous phase at from 10% to about 60%. 



10. A composition in accordance with claim 1 wherein said aqueous phase 
further comprises a buffer, a glycol, a sugar, a cyclodextrin, a preservative, an 
antimicrobial, a chelating agent, a water-soluble polymer, an anticholinergic, a 
monovalent salt, a divalent salt, a trivalent salt, fragrances or mixtures thereof. 



11. A composition in accordance with claim 1 wherein said aqueous phase is 
present at about 1% to about 60%. 



12. A composition in accordance with claim 1 1 wherein said aqueous phase is 
present at about 5% to about 30%. 
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13. A composition in accordance with claim 12 wherein said aqueous phase is 
present at about 10% to about 25%. 

14. A composition in accordance with claim 1 wherein said qpsmetic oil 
comprises esters^ethers.longighain alooholsor ethoxylated>alcohols?ihydro^rbonsr 
fatty acids, monoglycerides^diglycerides triglycerides^fragrances-and' volatile or 
non-volatile silicone fluids,-.and»cholesterol. 



15. A composition in accordance with claim 14 wherein said oil phase comprises 
silicone fluids which in turn comprise a volatile or non-volatile silicone such as 
cyclomethicone or dimethicone. 

m 
C3 

in 

SI 16. A composition a<^rdarfc**withi^ 
% is phenyl tris(trimethylsiloxy0.silane^ 

i y 
M 

p 17. A composition* in accordance -withtcla imril 4 wherein said^tersiare^seleeted^ 

\± from the group consisting*of eetyl octanoate*©1 2 ^ 5^leohol«benzoate?iisostearyl 

V 2 benzoate, diisopropy|padipate*and mixturesrthereof* * 



18. A composition in accordance with claim 14 wherein said hydrocarbon fluids 
are selected from the group such as aliphatic hydrocarbons; hydrogenated 
polydecenes; hydrogenated polybutenes; dioctylcyclohexane; mineral oil, 
cyclohexane and mixtures thereof. 
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19. A composition in accordance with claim 1 wherein the cationic quaternary 
ammonium surfactant has the following structure: 



O (CH 2 ) X CH 3 
II ! + 

R-C-NH (CH 2 ) n -N-(CH 2 ) y CH 3 



(CH 2 ) 2 CH 3 



wherein n is one to six. 
x is zero to three 
y is zero to three 
z is zero to three 
«3i with the proviso that x+y+z <6 

ll A" is any physiologically acceptable counter ion which does not adversely affect the 
l[j composition, and more specifically A" can be selected from the group consisting of 




chloride, bromide, ethosulfate, methyl sulfate, lactate, acetate, nitrate or sulfate 



C3 

C3 

^0 



where R is a ricinoleic derivative: 



CH 3 (CH 2 ) 5 CH(OH) CH 2 -CH=CH- (CH 2 )t- 



Or mixtures thereof. 



20. A composition in accordance with claim 1 wherein said cationic quaternary 
ammonium surfactant is present at about 0.1% to 30% 



21. A composition in accordance with claim 1 wherein said cationic quaternary 
ammonium surfactant is present at about 1% to 30%. 
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* 



22. A composition in accordance with claim 1 wherein said cationic quaternary 
ammonium surfactant is present at about 5% to 15%. 



23. A composttioniin >acOTfdance»with!Gta 



Components 


Example components- 


Range 


Oil Phase* 


Aliphatic Hydrocarbon 90-10% 
Volatile Silicone 1 0-90% 


0-95% 


Aqueous 
Phase* 


Water 


Ueionized Water 


1-60% 


Antiperspirant 
-Salt 


ACH or AZG or other salts 


0.1^40% 


Non-ionic surfactant 


Polyglycerol-3 diisostearate 


0.2 to 30% 


Cationic Quaternary/* 
Ammonium Surfactant** 


KiGihol^arnidGrpTopyiMethyi^ 
dimonium*ethosulfateit* 


0:1*30% 



CTi 
C3 

W 

M 
UJ 
CO 

ru 

B 

Ms 
C3 

e 
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24. A composition in accordance with claim 1 which comprises 



Components 


example components 


Preferred 
range 


Oh Phase* 


Aliphatic Hydrocarbon 90-10% 
Volatile Silicone 10-Qn% 


9n_An% 

tV"OU /0 


Aqueous 
Phase* 


water 


Ueionized Water 


5-30% 


Antiperspirant 
-Salt ! 


auh or AZC3 or other salts 


5-35% 


Non-ionic surfactant 


PolygIycerol-3 diisosterate 


5-10% 


Cation ic Quaternary 
Ammonium Surfactant 


Kicinoleamidopropyl ethyl 
dimonium ethos ulfate 


5-16% 



25. A method for controlling or preventing underarm perspiration and malodor 
p which comprises applying, to an underarm, an effective amount of a composition of 
p claim 1. 

\3 

26. A composition in accordance with claim 19 wherein n=3, x=1 , y=0, z=0, A* = 
ethosulfate and R = CH 3 (CH 2 ) 5 CH(OH) CH 2 -CH=CH-(CH 2 ) y. 
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ABSTRACT OF THE DISCLOSURE 

Stable, clear, antiperspirant microemulsions containing cosmetic oils, 
antiperspirant salts, and water and combinations of cationic quaternary ammonium 
salt are provided. These microemulsions can be used in different types of 
applicators such.as roll-on, sponge, mousse^pad^brush^gel and*aerosokor non- 
aerosol spray applicators. 
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